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Optical disc 



FIELD OF THE INVENTION 

The present invention relates to an optical storage disc. 

BACKGROUND OF THE INVENTION 
5 As is commonly known, an optical storage disc comprises at least one track, 

either in the form of a continuous spiral or in the form of multiple concentric circles, of 
storage space where information may be stored in the form of a data pattern. Optical discs 
may be read-only type, where information is recorded during manufacturing, which 
information can only be read by a user. The optical storage disc may also be a writable type, 

10 where information may be stored by a user. One such type is DVD (Digital Versatile Disc), 
and the present invention relates particularly to DVD discs, for which reason the present 
invention will be explained in the following for DVD type discs. However, the gist of the 
present invention is also applicable to other types of recordable discs, therefore the following 
description is not to be understood as limiting the scope of the present invention to DVD 

15 discs only. 

Since the technology of optical discs in general and DVD in particular, the 
way in which information can be stored in an optical disc, and the way in which optical data 
can be read from an optical disc, is commonly known, it is not necessary here to describe this 
technology in more detail. However, it is important to realise that storage locations have 
20 addresses. 

Information is written to disc in several sessions. Each session may contain 
one or more tracks, each track containing one or more sequentially written blocks. Tracks can 
be open, closed, or invisible; this distinction is indicated as track state. 
A "closed 11 track means that the length of the track is known and that the track is completely 
25 filled with data. 

An "open" track means that the length of the track is known but the track is not yet 
completely filled with data. 

An "invisible" track means that the length of the track is yet unknown. 
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Likewise, sessions can be open or closed; this distinction is indicated as 

session state. 

A "closed" session means that the length of the session is known and that all tracks in this 
session are closed. 

An "open" session means that the length of the session is unknown, and that the session 
comprises one or more "open" and/or "invisible" tracks. 

Each session starts with a part called "session lead-in", which contains 
information relating to the session state and a summary of the track states of the tracks of that 
session. 

The disc as a whole has a "disc lead-in", which contains multi-session 
information, i.e. information relating to the session states of all sessions. However, the disc 
lead-in does not contain any information relating to the track states. 

The information on session states and track states in the disc lead-in and in the 
session lead-in is important for disc drive apparatus for reading or writing a disc. In this 
context, it is important to distinguish between disc drive apparatus capable of writing a disc 
(and also reading) on the one hand, and disc drive apparatus only capable of reading a disc; 
the latter will be termed "reader" while the former will be termed "writer". 

When a portion of the storage track of a DVD disc contains user information 
written therein, this information is accompanied by address information and position 
information so that the information can be accessed. When a reader is trying to find specific 
user information, it needs to know the addresses of the specific user information, as well as 
the position information such as track and sector. Specifically, such reader needs to know the 
starting addresses of the sessions, and it needs to know the session states. A problem in this 
respect is that a reader is not capable of reading the session information in the disc lead-in, 
because this information is surrounded by unwritten areas which are inaccessible to readere. 
Thus, a reader needs to jump from session to session (session hopping) to read the session 
information in each session lead-in. A writer does not have these problems, because a writer 
is capable of reading the summary of the session information in the disc lead-in. However, 
when a writer receives a command to start writing information, it needs to know where it 
should begin, and to this end it needs to know the state of the last session. If the last session is 
a closed session, the summary of the session information in the disc lead-in suffices. 
However, in many cases the last session is an open session, in which case the writer needs to 
know the last address of each open or invisible track. Since these addresses are specified 
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nowhere, the writer needs to jump from track to track (track hopping) to find the required 
information. 

Such hopping procedures may take in the order of one second per jump. 
Whenever a jump ends in an unwritten area, the DVD drive apparatus will have no position 
information at all, and it needs to perform a recovery operation to find a written area again; 
such recovery operation may take multiple seconds. In other words, a session hopping 
procedure for gathering session information or a track hopping procedure for gathering track 
information can take a very long time. 

Further, during such hopping procedures, address information must be read 
and interpreted. A writer is capable of reading address information from the wobble coding, 
but a reader is only capable of reading address information as incorporated in the data 
written. In the reading process, errors may occur, and it depends on the robustness of the 
format whether or not the process succeeds. 

One possible way of overcoming part of these problems is to provide a reader 
1 5 apparatus with an OPU and associated electronic circuitry to read the wobble address 
information. However, this is relatively expensive. 

Thus, it is a general objective of the present invention to provide an 
economical way to overcome or at least alleviate the above-mentioned problems. 

20 SUMMARY OF THE INVENTION 

In order to overcome the above-mentioned problems, the present invention 
provides an optical disc provided with a memory chip mounted thereon, the memory chip 
containing session information. 

Further, the present invention provides an optical disc drive apparatus for 

25 reading optical information from optical discs, the optical disc drive apparatus being capable 
of reading session information from said memory chip and using this information when 
accessing the optical disc. 

Further, the present invention provides an optical disc drive apparatus for 
writing optical information into optical discs, the optical disc drive apparatus being capable 

30 of reading session information from said memory chip and using this information when 
accessing the optical disc, the optical disc drive apparatus being capable of storing session 
information into said memory chip after having performed a write operation. In order to 
assure the data integrity of written sessions, discs comprising such memory chip are 
preferably made inaccessible to prior art writers who do not have the capability of reading 
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and writing such memory chip. This can for instance be achieved by setting the booktype 
byte in the wobble at a suitable value. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other aspects, features and advantages of the present invention will 
be further explained by the following description taken with reference to the drawings, in 
which same reference numerals indicate same or similar parts, and in which: 
Figure 1 schematically illustrates an optical disc drive; 
Figure 2 schematically illustrates session layout on a track of a DVD; 
Figure 3 is a flow chart schematically illustrating a read operation of an optical 
disc drive in accordance with the present invention; 

Figure 4 is a flow chart schematically fflustrating a write operation of an 
optical disc drive in accordance with the present invention. 

1 5 DESCRIPTION OF THE INVENTION 

Figure 1 schematically illustrates an optical disc drive apparatus 1, suitable for 
storing information on or reading information from an optical disc 2, typically a DVD. For 
rotating the disc 2, the disc drive apparatus 1 comprises a motor 4 fixed to a frame (not 
shown for sake of simplicity), defining a rotation axis 5. For receiving and holding the disc 2, 
the disc drive apparatus 1 may comprise a turntable or clamping hub 6, which in the case of a 
spindle motor 4 is mounted on the spindle axle 7 of the motor 4. 

The disc 2 has two main surfaces 2B and 2T; in the following, the first main 
surface 2B will also be referred to as bottom surface while the second main surface 2T will 
also be referred to as top surface. 

The disc drive apparatus 1 further comprises an optical system 30 for scanning 
tracks (not shown) of the disc 2 by an optical beam. More specifically, the optical system 30 
comprises a light beam generating means 31, typically a laser such as a laser diode, which is 
arranged to generate a light beam 32a which passes a beam splitter 33 and an objective lens 
34. The objective lens 34 focuses the light beam 32b into a focal spot F on the disc 2. The 
light beam 32b reflects from the disc 2 (reflected light beam 32c) and passes the objective 
lens 34 and the beam splitter 33 (beam 32d) to reach an optical detector 35. 

It is noted that, in figure 1, the focal spot F is shown on the bottom surface 2B 
of the disc 2, for sake of simplicity, because the optical system 30 is shown at the bottom 
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surface side of disc 2. In reality, the focal spot F lies somewhat deeper in the disc 2, on a 
storage layer not shown, as will be clear to a person skilled in the art. 

The disc drive apparatus 1 further comprises an actuator system 40 for 
bringing the optical lens 34 to a desired track and for correctly following such track. 
5 Particularly, the disc drive apparatus 1 comprises a radial actuator 41 for radially displacing 
the objective lens 34 with respect to the disc 2. Since radial actuators are known per se, while 
the present invention does not relate to the design and functioning of such radial actuator, it is 
not necessary here to discuss the design and functioning of a radial actuator in great detail. 

For achieving an maintaining a correct focusing of the light beam 32b, exactly 

10 on the desired location of the disc 2, said objective lens 34 is mounted axially displaceable, 
while further the disc drive apparatus 1 also comprises a focal actuator 42 arranged for 
axially displacing the objective lens 34 with respect to the disc 2. Since axial actuators are 
known per se, while further the design and operation of such axial actuator is no subject of 
the present invention, it is not necessary here to discuss the design and operation of such 

1 5 focal actuator in great detail. 

It is noted that means for supporting the objective lens with respect to an 
apparatus frame, and means for axially and radially displacing the objective lens, are 
generally known per se. Since the design and operation of such supporting and displacing 
means are no subject of the present invention, it is not necessary here to discuss their design 
and operation in great detail. The same applies to means for pivoting the objective lens. 

It is further noted that the radial actuator 41 and focal actuator 42 may be 
implemented as one integrated actuator. 

The disc drive apparatus 1 further comprises a control circuit 90 having a first 
output 92 connected to a control input of the motor 4, having a second output 93 coupled to a 
control input of the radial actuator 41, and having a third output 94 coupled to a control input 
of the focal actuator 42. The control circuit 90 is designed to generate at its first output 92 a 
control signal Scm for controlling the motor 4, to generate at its second control output 93 a 
control signal S CR for controlling the radial actuator 41, and to generate at its third output 94 
a control signal S C f for controlling the focal actuator 42. 

The control circuit 90 further has a read signal input 91 for receiving a read 
signal S R from the optical detector 35, and a data output 97 coupled to the laser 31 for 
controlling its operation. 
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Thus, as will be clear to a person skilled in the art, and as already known in the 
state of the art, the control circuit 90 is capable of reading optical information from the disc 2 
by suitably controlling the motor 4, laser 31, and actuators 41, 42 and suitably processing the 
read signal S R from the optical detector 35, while further the control circuit 90 is capable of 
writing optical information to the disc 2 by suitably controlling the motor 4, laser 31, and 
actuators 41, 42. 

Figure 2 illustrates a track 50 of the disc 2 as a continuous ribbon. The track 
50 comprises track portions 51 where information has been written, also indicated as 
sessions, individually referenced by a numeral between brackets. Non-written parts of the 
track, i.e. blank track portions, are indicated at 52. It can be seen that subsequent sessions 
51(i) and 51(i+l) are separated by a blank track portion 52. At the beginning of the track 50, 
a lead-in portion 53 is shown, which contains session information, i.e. information relating to 
length and position of the sessions 51.. 

With reference to figures 3 and 4, the operation of disc drive 1 in accordance 
1 5 with the present invention will be explained. 

The disc drive 1 is capable of handling prior art discs, i.e. discs without any 
memory chip. For handling such discs, the control circuit 90 is designed to consult and/or 
update the session information in the lead-in 53 before and/or after an access to the disc. 

More particularly, when the control circuit 90 receives a user instruction [step 
301] to read a specific piece of information, the control circuit 90 consults [step 3 13] the 
session information in lead-in 53 to find the session lay-out, determines [step 314] the 
position where the required information is to be found, and then jumps [step 315] to this 
location. 

On the other hand, when the control circuit 90 receives [step 401] a user 
instruction to write a specific piece of information, the control circuit 90 consults [step 413] 
the session information in lead-in 53 to find the session lay-out, determines [step 414] a free 
track portion where writing may take place, and jumps [step 415] to a position at the 
beginning of this track portion. Then, the control circuit 90 writes [step 416] the information 
in a new session. After the control circuit 90 has completed the new session, the control 
circuit 90 writes [step 417] updated session information into the lead-in. The session 
information can be updated directly after completing the session or when the disc is taken out 
of the disc drive, i.e. possibly after multiple sessions have been completed. It is noted that 
such performance is known to a person skilled in the art and needs not be described in more 
detail here. 
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According to an important aspect of the present invention, the disc 2 carries a 
memory chip 60 fixedly mounted on the disc 2 or inside the disc material. Although the chip 
60 may be mounted at the bottom surface 2B, the chip 60 is preferably mounted at the top 
surface 2T, i.e. directed away from the optical system 30, as illustrated. Although the chip 60 
5 may be mounted close to the outer diameter of the disc 2, the chip 60 is preferably mounted 
close to the rotational axis 5, as illustrated. 

For communicating with this chip 60, the disc drive 1 comprises a chip 
reader/writer device 61, coupled to an input/output port 98 of the control circuit 90. The chip 
reader/writer device 61 is adapted to send a signal to the chip 60 or receive a signal from the 
1 0 chip 60, preferably without contact, typically through RF transmission. Through the chip 
reader/writer device 61, the control circuit 90 is capable of storing information into the chip 
60 and reading information from the chip 60. 

It is noted that the technology of making a memory chip, writing information 
into a memory chip without physical contact being necessary, and reading information from a 
memory chip without physical contact being necessary, is known per se. Since the present 
invention does not relate to said technology as such, while further the existing technology can 
be used when implementing the present invention, it is not necessary here to discuss this 
technology in great detail. 

According to a further important aspect of the present invention, the memory 
20 chip 60 contains session information. 

The disc drive 1, when handling discs which do carry a memory chip 60, has a 
choice to consult and/or update the session information in the lead-in 53 or to consult and/or 
update the session information in the memory chip 60. Particularly, in accordance with the 
present invention, the control circuit 90 is designed to consult and/or update the session 

25 information in the memory chip 60 before and/or after an access to the disc, in a similar 
manner as described above with respect to the lead-in. 

More particularly, when the control circuit 90 receives [step 301] a user 
instruction to read a specific piece of information, the control circuit 90 consults [step 303] 
the session information in memory chip 60 to find the session lay-out, determines [step 304] 

30 the position where the required information is to be found, and then jumps [step 305] to this 
location. 

The control circuit 90 may continue from step 301 to step 303 immediately. It 
is also possible that the control circuit 90 continues from step 301 to step 303 only if the 
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control circuit 90 is not capable of reading the lead-in for any reason, and to otherwise 
proceed with step 313. 

Alternatively, as illustrated in figure 3, it is also possible that the control 
circuit 90 first checks [step 302] whether the disc 2 carries a memory chip 60 with session 
5 information, and if so, it is possible that the control circuit 90 does not even attempt to 
consult the lead-in but consults the memory chip 60 instead of consulting the lead-in If the 
control circuit 90, in step 302, finds that the disc 2 does not carry such memory chip 60, it 
continues with consulting the lead-in 53 [steps 313-315]. 

On the other hand, when the control circuit 90 receives [step 401] a user 
10 instruction to write a specific piece of information, the control circuit 90 consults [step 403] 
the session information in memory chip 60 to find the session lay-out, determines [step 404] 
a free track portion where writing may take place, and jumps [step 405] to a position at the 
beginning of this track portion. Then, the control circuit 90 writes [step 406] the information 
m a new session. After the control circuit 90 has completed the new session, the control 
15 circuit 90 writes [step 407] updated session information into the memory chip 60 The 

session information can be updated directly after completing the session or when the disc is 
taken out of the disc drive, i.e. possibly after multiple sessions have been completed. It this 
respect, the performance is similar to the prior art performance where the session information 
is written in the lead-in, so that it is not necessary here to describe this performance in more 
20 detail. 

The control circuit 90 may continue from step 401 to step 403 immediately It 
is also possible that the control circuit 90 continues from step 401 to step 403 only if the 
control circuit 90 is not capable of reading the lead-in for any reason, and to otherwise 
proceed with step 413. 

25 Alternatively, as illustrated in figure 4, it is also possible that the control 

circuit 90 first checks [step 402] whether the disc 2 carries a memory chip 60 with session 
information, and if so, it is possible that the control circuit 90, before the writing operation 
does not even attempt to consult the lead-in but consults the memory chip 60 instead of 
consulting the lead-in. If the control circuit 90, in step 402, finds that the disc 2 does not 

30 carry such memory chip 60, it continues with consulting the lead-in 53 [steps 413-417]. 
After the writing operation, it is possible that the control circuit 90 writes updated session 
information into the memory chip 60 only [step 407]. However, it is preferred that the control 
circuit 90 writes updated session information into the memory chip 60 [step 407] as well as 
into the lead-in 53 [step 417], as indicated by the dotted line. 
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It should be clear to a person skilled in the art that the present invention is not 
limited to the exemplary embodiments discussed above, but that various variations and 
modifications are possible within the protective scope of the invention as defined in the 
appending claims. 

5 For instance, it is possible that the memory chip contains additional 

information apart from the session information. 

Further, it is possible that the session information is only stored in the chip, 
not in the lead-in. In that case, the control circuit 90 only consults the chip 60, not the lead-in. 

It is possible that the information stored in the memory chip 60 is the same as 
1 0 the infoimation stored in the lead-in. However, the present invention allows more 

information to be stored in the memory chip 60. For instance, it is possible to store (and 
update) track state information into the memory chip 60. Also, it is very advantageous to 
store a de-ice table into the memory chip 60; in this case, writing a recordable (write-once; It- 
type) disc is no longer limited to a sequential write model but a random write access model is 
15 made available. 



